In the present study, viscosities of NajO-SiO^-BiO? 
I. INTRODUCTION
Borosilicate glasses are extensively used as coating materials for aerospace applications due to their high resistance to both temperature changes and chemical In the present study, viscosities of Na 2 0-Si0 2 -B 2 0 3 ternary system have been measured as a function of temperature and compositional paths = 0.5, 1, 2, 5 A structure based model has *Na 2 0 been proposed to predict the viscosities of these melts.
Viscosities of these melts estimated based on the 
Preparation of Samples
High purity B 2 0 3 , Si0 2 and Na 2 0 were used for preparing the samples. Samples of specific compositions were prepared and mixed thoroughly. The mixed sample was placed in a graphite crucible, heated to a temperature above the melting point and kept in furnace for about 30 minutes to allow maximum homogeneity of the sample melt. Finally, the molten sample was poured into a mold and quenched.
Experiment Description
After ensuring that the sample is fully molten and homogeneous a graphite spindle was immersed in to the melt and viscosity measurement was carried out when the temperature stabilized. Viscosity measurements were carried at different rotation speeds of the spindle.
Since the accuracy of viscosity value would increase with the rotation speed, the highest applicable rotation speed was used to obtain the viscosity values at each temperature of measurement for the melts. By using a cylindrical spindle at different speeds, the rheological behavior of sodium borosilicate melts was evaluated using the following equation: /? = AeXP ("^r) (2) where 'η' is the viscosity of the melt, £ is the activation energy, R is the gas constant and Τ is absolute temperature in K. Equation (2) is usually represented in the form of log (η) vs. 1/T for each slag composition as:
III. RESULTS • X B2O3 = 0.4, expt.
a XB2O3=0.5, expt.
• xB2o3=0 6, expt. -ι- 
where W is the molecular weight of an ionic unit. For (6) and (7) can now be rewritten as equations (8) and (9) 
The equation (5) triangles and Si0 4 tetrahedrons respectively. Therefore, the radius of an ionic unit can be expressed by equation (11) 
Calculation of jVqo :
If Β moles of B 2 0 3 are mixed with S moles of Si0 2 and Μ moles of Na 2 0, the charge and mass balance can be expressed by equations (15) and (16) respectively as:
The total number of oxygen atoms in the melt is given by:
where n Q ο is the number of non-bridging oxygen atoms bonded to only one boron or silicon atom. n Q -is the number of bridging oxygen atoms bonded to two boron or silicon atoms. n Q i-is the number of free oxygen ions.
The mole fraction of bridging oxygen of total anions can be calculated by using Yokokawa's model /21/ and is expressed as:
3B + 2S + M
Considering the mole fraction in liquid melts for one mole of sodium borosilicate we have, 
2*B 2 o 3 + ^Si0 2 +1
and n Q -in equation (19) can be calculated by taking where AG° is the standard Gibbs energy of the depolymerization reaction. For Na 2 0-Si0 2 and Na 2 0-B 2 0 3 melts, the de-polymerization reaction can be described as reactions (21) and (22) 
Experimental Determination and Modeling of Na
where AGB and AGgj 1221 are the standard Gibbs energies for reactions (21) and (22) respectively.
Calculation of E:
The energy of ionic unit for viscous flow is function of both composition and temperature of the melt. Si0 2 is a strong acidic oxide and Na 2 0 is a strong basic oxide.
Composition of the ternary melt is defined by the ratio 
